Sulfhydryl-mediated redox signaling in inflammation: role in neurodegenerative diseases.
Posttranslational modifications of cysteine sulfhydryl (-SH) moieties, e.g., S-nitrosylation, S-glutathionylation, or S-sulfuration, play an important role in cellular response to oxidative stress. Reversible cysteine modifications alter protein function and can play a critical role in redox signal transduction. Perturbation of sulfhydryl homeostasis is a hallmark of many diseases, including neurodegenerative disorders. Besides direct oxidative stress within the neurons, inflammation of the central nervous system as well as the periphery is implicated also in the development and progression of neurodegeneration. Therefore, perturbation of redox regulation of key inflammatory mediators is an important component of neurodegenerative diseases. Many proteins involved in inflammation have been shown to undergo S-nitrosylation (-SNO) and/or S-glutathionylation (-SSG) with functional consequences. The mechanistic and functional relationships between these two modifications have yet to be thoroughly investigated. While protein-SNO intermediates in some cases may signal independently of protein-SSG intermediates, the relatively unstable nature of protein-SNO derivatives in the presence of GSH suggests that protein-SNO formation in many cases may serve as a precursor for protein-SSG modifications. In this review, we describe the cysteine modifications of specific inflammation-mediating proteins and their relationship to inflammatory responses such as cytokine and chemokine production. In particular, we consider evidence for sequential protein-SNO → protein-SSG modifications of these proteins. We conclude that cysteine modifications of critical regulatory proteins are likely to play a central role in the onset and progression of neuroinflammatory diseases and thus should be studied thoroughly in this context.